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Abstract 
In the current study, we examine components of the “addictive appetite” model of 
recurrent binge eating. Specifically, we tested the influence of addictive processes and the 
influence of emotional regulation processes on recurrent binge eating behaviour. We recruited 
79 women in total for the current study; 22 with bulimia nervosa, 26 weight-matched lean 
comparison women, 15 women with binge eating disorder, and 16 weight-matched 
overweight/obese comparison women. Participants completed questionnaire assessments of 
food craving and motivations for eating. Compared to weight-matched comparison women, 
women with binge-type eating disorders endorse significantly greater levels of food craving, 
eating for purposes of coping, and eating for purposes of reward enhancement. A cluster 
analysis revealed that these three traits distinguish women with binge-type eating disorders 
from weight-matched comparison women. These findings provide support for the addictive 
appetite model of binge eating behaviour, and highlight addictive and emotional regulation 
processes as potential targets for treatment. 
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 The trans diagnostic model of eating disorders has played a dominant role in informing 
psychological treatment for adults with bulimia nervosa and binge eating disorder over the last 
several decades (Fairburn, Cooper, & Shafran, 2003). However, treatment informed by the 
trans diagnostic approach is not effective for many individuals with bulimia nervosa, with only 
30-50% achieving abstinence from binge-purge behaviours by the end of treatment (Hay, 2013; 
National Institute for Health and Clinical Excellence, 2017), and 68% achieving remission at 
9-year follow-up (Eddy et al., 2016). 
An updated model of recurrent binge eating behaviour has therefore recently been proposed 
(Treasure, Leslie, Chami, & Fernández-Aranda, 2018), which addresses the dysregulation of 
appetite in bulimia nervosa and binge eating disorder not previously highlighted within the 
trans diagnostic model. One of the key factors proposed by this updated “addictive appetite” 
model of recurrent binge eating behaviour is the increased incentive salience of food cues and 
habitual response patterns to palatable food cues, which heighten desire and craving for these 
foods (Berridge, 2007). At a neural level, this pattern of heightened response to food cues and 
subdued responding to the receipt of pleasant tastes bears resemblance to substance use 
disorders, in which a similar pattern of neural responding has been observed in relation to drug 
cues (Gearhardt et al., 2011). For the purposes of the current paper, we define food craving as 
being characterised by intense desire or urge to eat a particular type of food, where that desire 
correspond to a specific flavour and texture (Pelchat, 2002). “Craving”, in its current usage, 
can therefore be contrasted to both generalised hunger that does not necessarily drive behaviour 
towards a specific type of food, and to mild preferences for one type of food over another. 
  There is also thought to be a down-regulation of the response to other rewards in bulimia 
nervosa and binge eating disorder, such that basal levels of low affect are common in this 
population (Volkow, Wise, & Baler, 2017). This low affect thus contributes to heightened 
likelihood of compensatory reward-seeking, specifically in the form of palatable tastes 
(Treasure et al., 2018). This model of binge eating behaviour has previously received support 
from ecological momentary assessment studies, which found that participants reported greater 
levels of low affect immediately prior to binge eating episodes (Haedt-Matt & Keel, 2011). 
However, relatively little previous research has explored the relationship between individuals’ 
motivations for eating and eating disorder pathology (Burgess, Turan, Lokken, Morse, & 
Boggiano, 2014).  
The aim of this study was to test two maintenance processes proposed within the addictive 
appetite model of binge eating: eating due to enhanced incentive salience and eating for 
emotion regulation. Our hypotheses were as follows:   
1. People with BN and BED would show higher levels of craving for food than weight-
matched controls. 
2. People with BN and BED would endorse eating palatable food as a method of coping 
with distress and as a means of enhancing mood. 
3. Food craving, eating for emotional coping, and eating for reward enhancement would 
distinguish individuals with binge-type eating disorders from weight-matched controls.  
Methods 
Participants 
Seventy-nine women were recruited through flyers and e-mail circulars at King’s 
College London, as well as through eating disorder clinics in London. Twenty-six women met 
criteria for the lean control group, 22 women met DSM-5 criteria for bulimia nervosa, 15 
women met DSM-5 criteria for binge eating disorder, and 16 women were included in the 
overweight/obese control group. Of the women with bulimia nervosa or binge eating disorder, 
25 had received treatment for their eating disorder within six months prior to the study. Further 
details regarding the type of treatment participants received are presented in Supplementary 
Table 1. Of the participants with BN or BED, 15 participants had a comorbid diagnosis of a 
depressive disorder, 8 participants had comorbid generalised anxiety, 1 participant had a 
comorbid diagnosis of social anxiety disorder, two participants had borderline personality 
disorder, two participants had post-traumatic stress disorder, and 1 participant had obsessive-
compulsive disorder.  
The non-eating disorder comparison groups were age- and weight-matched with the 
groups with eating disorders as far as possible. Ethical approval for the study was granted by 
the Hampstead Research Ethics Committee (reference number: 14/LO/2166). All participants 
voluntarily consented to take part in the study. 
 Inclusion criteria for the study required participations’ age to be between 18 and 65 
years old. Participants in the eating disorder sample were required to meet DSM-5 diagnostic 
criteria for BN or BED (American Psychiatric Association, 2013). Healthy control participants 
were required to have a body mass index (BMI) of at least 18.5, and have no history of an 
eating disorder. Exclusion criteria included: current substance abuse, history of an abnormal 
neurological condition, acute suicidality, and severe co-morbidity (e.g., active psychosis). 
Participants were screened using the Structured Clinical Interview for DSM-5 (SCID) 
(American Psychiatric Association, 2013). Screening was conducted either by a psychiatrist or 
graduate-level psychology student who had received specific training in correct use of the 
SCID. Demographic descriptive statistics for each sample of participants are reported in Table 
1. 
Experimental Design 
 After signing informed consent and undergoing screening for eligibility, participants 
were invited to complete an online survey containing the following battery of measures: the 
Eating Disorder Examination – Questionnaire version (EDE-Q) (Fairburn & Beglin, 1994), the 
Depression and Anxiety Stress Scales (DASS) (Lovibond & Lovibond, 1995), Food Craving 
Questionnaire – Trait subscale (FCQ) (Cepeda-Benito, Gleaves, Williams, & Erath, 2000), and 
the Palatable Eating Motives Scale (PEMS) (Burgess et al., 2014). These online questionnaires 
were conducted prior to a subsequent battery of tests conducted in the lab, the results of which 
are reported in a previously published paper (Turton et al., 2018). The PEMS has been 
described in detail below and all other measures are included within the Supplementary 
Material. Participants were also asked to confirm their current binge eating frequency and 
answer demographic questions, including their age and education level (measured as the total 
number of years spent in education). 
Palatable Eating Motives Scale (PEMS). The Palatable Eating Motives Scale (PEMS) 
(Burgess et al., 2014) yields a measure of the extent to which individuals tend to eat food for 
reasons other than maintaining metabolic homeostasis (i.e., in response to hunger). The PEMS 
consists of 19 items answered in the form of a 5-point Likert scale from 1 (Almost 
Never/Never) to 5 (Almost Always/Always). The PEMS contains four subscales corresponding 
to different reasons people consume palatable food (Social, Coping, Conformity, and Reward 
Enhancement). The social subscale measures motivation to eat for social reasons (e.g., when 
going out for a meal or to a party with friends), the coping subscale measures motivation to eat 
in order to regulate negative affect (e.g., to distract oneself and/or improve mood after a bad 
day),  the conformity subscale measures motivation to eat in order to due to social pressures to 
do so (e.g., to fit in with others, or to be liked), while the reward enhancement subscale 
measures motivation to eat in order to enhance positive experiences or the intrinsic reward of 
palatable foods. Within the current sample, the total PEMS scale was associated with excellent 
internal consistency ( = 0.92). All subscales of the PEMS were associated with good internal 
consistency: Social ( = 0.88), Coping ( = 0.95), Enhancement ( = 0.85), and Conformity 
( = 0.89). 
Statistical Analysis 
In order to account for the potential effect of BMI, the sample with bulimia nervosa 
was compared against a weight-matched lean comparison group matched in the following 
analyses, and the sample with binge eating disorder was likewise compared against an 
overweight/obese comparison group. Each of the above-mentioned variables were compared 
across groups using a Student’s t-test. Multiple comparisons were controlled for by setting the 
False Discovery Rate at 0.05 (Benjamini & Hochberg, 1995). Exploratory correlation analyses 
were then conducted to examine relationships between subscales of the EDE-Q, the subscales 
of the PEMS, BMI, and the FCQ. 
A k-means cluster analysis was then used to determine whether food craving, eating for 
emotional coping, and eating for reward enhancement would distinguish individuals with 
binge-type eating disorders from weight-matched controls. This cluster analysis was conducted 
using a single-linkage cluster method. Squared Euclidean distance was the chosen distance 
measure for the cluster analysis. All analyses were performed in SPSS version 23.0. 
The data were first analysed for outliers and assumptions of normality.  Three outliers 
(Z > |3.0|) were observed in the BMI variable, one in the age variable, two in the social subscale 
of the PEMS, three in the conformity subscale of the PEMS, and one in the binge frequency 
variable. These values were excluded case-wise from all relevant analyses. 
Results 
 Demographics. There were no significant differences in age between each sample and 
its weight-matched comparison group. There were no significant differences in BMI or 
education between the bulimia nervosa sample and lean control group, although the binge 
eating disorder group had a significantly higher BMI than the overweight/obese control group 
(Z = -2.02, p = .044) and spent significantly fewer years in education (t(28.30) = 3.04, p = 
.005). The descriptive statistics and effect size comparisons for these variables are presented 
in Table 1.  
 Eating disorder symptomatology, food craving, depression, anxiety, and eating 
motivations for each diagnostic group. The descriptive statistics and effect size comparisons 
for EDE-Q subscales (Eating Concern, Restraint, Weight Concern, Shape Concern, Binge 
Frequency), FCQ, the PEMS subscales (Social, Conformity, Coping, and Reward 
Enhancement), and the DASS for each diagnostic group are reported in Table 2. The results 
of the t-tests comparing lean controls with the bulimia nervosa sample on the EDE-Q subscales 
FCQ, the PEMS subscales, and the DASS are presented in Table 3. Due to excessive skew in 
the binge eating frequency variable for the lean control sample, this variable was compared to 
the bulimia nervosa sample using a Mann-Whitney U test. The Mann-Whitney U test for binge 
frequency revealed that the sample with bulimia nervosa reported a significantly higher binge 
frequency than the lean control sample (U = 0.50, Z = -6.20, p < .001). There were no 
significant differences regarding the extent to which individuals ate for social reasons measured 
between these two samples. The sample with bulimia nervosa had significantly higher levels 
of depression, anxiety, and stress (as measured by the DASS), significantly higher scores on 
all EDE-Q subscales (restraint, eating concern, weight concern, and shape concern), greater 
levels of food craving, and reported significantly greater tendencies to eat for purposes of 
coping, reward enhancement, and conformity than the lean control group.  
The results of the t-tests comparing the overweight/obese control sample with the binge 
eating disorder sample on the EDE-Q subscales FCQ, the PEMS subscales, and the DASS are 
presented in Table 4. There were no significant differences between the two groups in eating 
for purposes of socialising or conformity. However, the binge eating disorder group had 
significantly higher levels of depression, anxiety, and stress (as measured by the DASS), 
significantly higher scores on all EDE-Q subscales (restraint, eating concern, weight concern, 
and shape concern), a significantly greater frequency of binge eating, greater levels of food 
craving, and reported significantly greater tendencies to eat for purposes of coping and reward 
enhancement. 
The results of the t-tests comparing the BN sample with the BED sample on the EDE-
Q subscales FCQ, the PEMS subscales, and the DASS are reported in Table 5. no significant 
differences in restraint, shape concern, binge frequency, food craving, eating for social 
purposes, eating for purposes of coping, eating for purposes of reward enhancement, or 
depression between participants with binge eating disorder versus participants with bulimia 
nervosa. Although initial comparisons suggested that participants with binge eating disorder 
had significantly greater levels of eating concern and weight concern in comparison to 
participants with bulimia nervosa, these differences did not survive after controlling for 
multiple comparison. Likewise, while initial the initial t-test suggested that people with 
bulimia nervosa had significantly greater levels of eating for purposes of conformity in 
comparison to participants with binge eating disorder, this analysis did not hold following 
correction for multiple comparisons. 
Components of food craving for each diagnostic group. The descriptive statistics and 
effect size comparisons for the FCQ subscales are reported for each diagnostic group in Table 
6.  
The results of the t-tests comparing lean controls with the bulimia nervosa sample on 
the FCQ subscales are presented in Table 7. There were significant differences between the 
two samples for all subscales. The BN sample had significantly greater scores than the lean 
control sample on all FCQ subscales. 
The results of the t-tests comparing the obese/overweight comparison group with the 
BED sample on the FCQ subscales are presented in Table 8. (The subscale FCQ – 
Preoccupation was excluded from the t-tests as the data was skewed in the overweight/obese 
group.) The BED sample had significantly greater scores than the overweight/obese control 
sample on all FCQ subscales.  
Correlations between eating concerns, craving, eating motivations, and binge eating. 
Correlations between eating concern, food craving, binge eating frequency, and each subscale 
of the PEMS for individuals with bulimia nervosa are presented in Supplementary Table 2. 
Trait levels of food craving were strongly positively correlated with eating for reasons of 
coping and reward enhancement. The different subscales of the EDE-Q were strongly and 
positively correlated with each other (with the exception of eating concern and restraint, which 
were not significantly correlated). 
Correlations between eating concern, food craving, binge frequency, and each subscale 
of the PEMS for individuals with binge eating disorder are presented in Supplementary Table 
3. As in bulimia nervosa, most subscales of the EDE-Q were strongly and positively correlated 
with each other (with the exception of restraint and weight concern). Trait levels of food 
craving were strongly and positively correlated with eating for emotional coping, reward 
enhancement, and conformity. 
 
Cluster analysis. We next conducted a k-means cluster analysis for all participants 
including the variables FCQ, PEMS-Coping, and PEMS-Enhancement, where the number of 
clusters to be identified was set to two. Between-subjects ANOVAs subsequently revealed 
significant differences between the two clusters on the FCQ (F = 371.24, df = 99, p < .001), 
PEMS-Coping (F = 193.07, df = 99, p < .001), and PEMS-Enhancement (F = 48.38, df = 99, p 
< .001). 
 We then conducted a chi-square test to determine if each of these two clusters contained 
a significantly different proportion of individuals with and without eating disorders. Cluster 1 
contained 42 individuals without an eating disorder, and two with BN or BED. Cluster 2 
contained 39 individuals with BN or BED, and 6 without an eating disorder. These proportions 
were significantly different (2 = 60.39, df = 1, p < .001), thus indicating that food craving, 
eating for emotional coping, and eating for reward enhancement significantly distinguished the 
sample with BN or BED from the lean and overweight/obese comparison samples. 
 
Discussion 
The current study aimed to test maintenance processes proposed within the addictive 
appetite model through an assessment of craving and motivations for eating. Our hypotheses 
were that women with BN and BED would endorse significantly greater levels of food craving, 
and tendencies to eat for purposes of coping and reward enhancement, when compared to 
weight-matched healthy control participants. Our data supported these hypotheses with strong 
effect sizes for each comparison. A cluster analysis subsequently supported our hypothesis that 
food craving, eating for purposes of coping, and eating for purposes of reward enhancement 
would significantly distinguish women with BN or BED, from the lean and overweight/obese 
comparison samples of women without an eating disorder. 
 These findings, drawn from a clinical population of individuals with eating disorders, 
corroborate results previously reported by (Boggiano et al., 2014), amongst students: such that 
eating for purposes of coping and reward enhancement was associated with exhibiting recurrent 
binge eating behaviour, and eating for social purposes was not. Differences in the extent to 
which individuals reported eating for reasons of conformity was significantly different only 
between individuals with BN versus lean controls, and did not differ significantly between the 
BED group and the overweight/obese control sample. It is not completely clear why this is the 
case, although one hypothesis may be that in the absence of a visual difference of appearance 
or weight, the BN group is more highly motivated to mask their disorder by conforming to the 
eating behaviours exhibited by others in a social setting. This hypothesis requires further 
research to corroborate. 
Our findings provide support for the addictive appetite model of bulimia nervosa and 
binge eating disorder (Treasure, Leslie, Chami, & Fernández-Aranda) by providing evidence 
for heightened levels of craving for palatable foods, and the tendency for these individuals to 
use eating as an emotion regulation strategy. These findings also contribute to the existing field 
of research testing the affect regulation model of binge eating (Haedt-Matt & Keel, 2011; Leehr 
et al., 2015). A meta-analysis of ecological momentary assessment studies by Haedt-Matt and 
Keel (2011) supported the hypothesis that increased negative mood immediately precipitates 
binge eating episodes, when compared to both average affect and affect preceding non-binge 
eating. The findings of the present study similarly highlight that eating for purposes of coping 
is characteristic of individuals with recurrent loss-of-control binge eating behaviour. 
Furthermore, a meta-analysis of studies inducing negative affect has also supported a causal 
link between negative affect and binge eating (Leehr et al., 2015) 
 The effect of binge eating on mood itself is, however, less clear. Haedt-Matt and Keel 
(2011), in their meta-analysis found that mood worsened following a binge in a heterogeneous 
population of binge eaters (including those diagnosed with BN, BED, and self-identified binge 
eaters). On the contrary, Leehr et al. (2015) reported improved mood following binge eating in 
people with binge eating disorder. These contradictory findings may be explained by the 
addictive appetite model of binge eating, which posits that neuroadaptation promotes tolerance 
for the “liking” hedonic component of tasty foods develops over time (Berridge, 2009; Treasure 
et al., 2018; Volkow, Fowler, Wang, & Swanson, 2004). This process co-occurs with 
progressive increases in “wanting” (incentive salience) of binge foods (Berridge, 2009; 
Treasure et al., 2018; Volkow et al., 2004). It may therefore be the case that studies using 
ecological momentary assessment included in the Haedt-Matt and colleagues’ meta-analysis 
fail to capture an immediate reduction in negative urgency occurring during the course of a 
binge eating episode, while succeeding in the capture of guilt and shame following the binge 
eating episode. This hypothesis receives support from studies demonstrating the influence of 
negative urgency on binge eating, independent of other facets of negative affect (Anestis, 
Smith, Fink, & Joiner, 2009; Racine et al., 2013). Within the addictive appetite model of binge 
eating, this emotional process is posited to be intrinsically underpinned by the large, repeated 
incidence of addictive appetite. This repeated addictive appetite over time results in the 
heightened “wanting” of binge foods and directly contributes to the experience of negative 
urgency. 
 The addictive appetite model also highlights the relevance of drawing from theoretical 
models and effective treatments currently employed within the addictions science literature. 
Heilig et al. (2010), for example, have proposed that alcohol dependency proceeds from 
“reward craving” in the early phase of the addiction, to “relief craving” as the addiction 
proceeds. These constructs are conceptually identical to the motivations for Reward 
Enhancement and Coping, respectively, proposed in relation to eating within the PEMS. It 
would therefore be interesting to stratify by duration of illness in future research, to determine 
whether individuals with bulimia nervosa and binge eating disorder demonstrates a similar 
progression in eating motivation, from Reward Enhancement to Coping. 
The prevalence of emotion-triggered eating within this population further highlights the 
importance of supporting effective emotional regulation strategies among this population. 
Indeed, it has previously been found that emotion regulation abilities improve throughout the 
course of treatment for bulimia nervosa, and especially amongst individuals with a better 
treatment outcome (Mallorquí‐Bagué et al., 2018). It can therefore be hypothesised that 
improvement in emotional regulation strategies is one of the mediating factors in achieving 
remission from bulimia nervosa, although further studies measuring the time-course of changes 
are required to determine whether short-term improvements in emotion regulation strategy 
precede improves in symptom remission.  
It was interesting to note that, after controlling for multiple comparison, there were no 
significant differences between women with bulimia nervosa versus women with binge eating 
disorder on measure of food craving, eating disorder psychopathology, or eating motivations. 
Within the framework of the addictive appetite model of binge eating, this finding can be 
explained by the fact that the same neural process is hypothesised to underpin binge eating 
behaviour in eating population, and therefore operates identically on a functional level in both 
bulimia nervosa and binge eating disorder (Treasure et al., 2018). These findings therefore 
highlight commonalities in the psychological profile and maintenance factors of bulimia 
nervosa and binge eating disorder, suggesting that similar treatment approaches may be useful 
in treatment both disorders. 
Within the current study, the fact that levels of food craving and eating for mood 
regulation alone can be used to differentiate individuals with BN/BED from weigh-matched 
controls provides further evidence for the significance of these processes to recurrent binge 
eating behaviour, even after controlling for overall energy balance, and highlights the 
importance of targeting emotion regulation in treatment. Individuals with BN and BED may 
need guidance with managing food-related cues in the environment in the early stages of 
treatment, given their high levels of craving. The continued development of treatment 
approaches that weaken automatic stimulus-response associations to palatable food would 
similarly be useful in supporting recovery (Turton et al., 2018).  
Limitations of the current study include the small sample size for each diagnostic group, 
and the use of self-report measures (which are subject to social desirability bias), and the 
limitations of the participants’ memory and understanding of their motivations for eating. 
Furthermore, as the current study only included women, the current findings are not 
generalizable to men with bulimia nervosa or binge eating disorder. The subjective perception 
of the close link between high emotion and eating, however, provides an important indication 
of the purpose that binge eating serves for women with BN and BED.  
We recommend that future studies continue to test other aspects of the addictive 
appetite model, including the contribution of insulin resistance/sensitivity to the onset of binge 
eating behaviour. We would also recommend future research to continue to examine the genetic 
factors accounting for variation in individual risk for binge-eating behaviour. We propose that 
continued research into the intersection between genetic risk for recurrent binge eating, 
metabolic dysregulation, and the psychological trait profile of each individual will continue to 
aid the development of more efficacious and personalised treatment approaches, in line with 
the burgeoning movement towards ‘precision psychiatry’ (Fernandes et al., 2017). 
In conclusion, the current study identified significantly higher levels of food craving, 
eating for purposes of emotional coping, and eating for purposes of reward enhancement 
among women with BN and BED versus weight-controlled women without an eating disorder. 
A cluster analysis subsequently identified that these three traits significantly distinguished 
women with recurrent binge eating behaviour from the general population. These findings 
provide further support for the food addiction model of recurrent binge eating behaviour, and 
highlight the importance of targeting addictive and emotional regulation processes within 
treatment. 
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Table 1 
 
Descriptive Statistics Associated with the Demographic Variables for the BN and BED 
samples, and Respective Weight Matched Control Groups  
 
 Lean Control 
N = 26 
Bulimia 
Nervosa 
N = 22 
Overweight/Obese 
N = 15 
Binge Eating 
Disorder 
N = 16 
Cohen’s 
d  
(BN vs 
LC) 
Cohen’s 
d 
 (BED 
vs OC) 
 M SD M SD M SD M SD   
Age 
(years) 
27.85 7.330 25.41 5.963 30.00 6.831 32.26 8.034 -0.37 0.30 
BMI 
(kg/m2) 
21.70 1.698 22.21 2.582 28.06 4.711 31.60 7.278 0.23 0.58 
Education 
(years) 
16.83 3.696 15.36 4.262 19.11 2.213 14.53 5.729 -0.37 -1.05 
 
Note. BMI = Body Mass Index 
 
Table 2 
 
Descriptive Statistics and Effect Size Comparisons for Each Diagnostic Group 
 
 Lean Control 
N = 26 
Bulimia Nervosa 
N = 22 
Binge Eating Disorder 
N= 15 
Overweight/Obese 
N = 16 
Cohen’s d  
(BN vs LC) 
Cohen’s d 
 (BED vs OC) 
 M SD M SD M SD M SD   
Eating Concern 0.24 0.435 3.09 1.455 3.99 1.124 0.61 0.842 2.65*** 3.40*** 
Restraint 0.76 1.069 3.06 1.445 3.09 1.426 0.97 1.063 1.80*** 1.68*** 
Weight Concern 0.78 1.209 3.65 1.565 4.53 0.820 1.36 1.216 2.05*** 3.05*** 
Shape Concern 1.01 1.337 4.38 1.387 4.80 0.811 1.74 1.453 2.47*** 2.61*** 
Binge Frequency 0.08 0.392 12.52 6.777 11.37 7.135 0.26 0.562 2.59*** 2.20*** 
PEMS - Social 8.46 3.313 9.27 3.694 9.61 2.933 11.39 4.667 0.23 -0.46 
PEMS – Conformity 5.65 1.164 8.48 3.164 6.17 1.948 7.06 2.485 1.19*** -0.40 
PEMS – Coping 5.50 1.655 13.33 4.969 15.17 4.033 6.50 2.995 2.11*** 2.44*** 
PEMS - Enhancement 8.58 4.337 12.56 4.466 13.83 5.361 8.56 3.399 0.90** 1.17** 
FCQ 76.08 26.371 165.93 40.494 167.44 29.713 77.89 31.088 2.63*** 2.94*** 
DASS 8.54 7.344 49.64 30.730 51.16 22.033 13.79 13.903 1.84*** 2.03*** 
 
Note. BN = bulimia nervosa; LC = lean controls; BED = binge eating disorder; OC = overweight/obese controls; DASS = Depression Anxiety 
Stress Scale; EDE-Q = Eating Disorder Examination Questionnaire; PEMS = Palatable Eating Motives Scale; FCQ = Food Craving 
Questionnaire. 
 
** p < .01. *** p < .001. 
 
Table 3 
 
Results of t-tests comparing the lean control sample with the bulimia nervosa sample 
 
 t df p Q Cohen’s d 
Age 1.33 51 .189 .223 -0.37 
BMI -0.84 51 .403 .411 0.23 
Education 1.35 52 .183 .223 -0.37 
DASS -6.87*** 30.30 a < .001 < .001 1.84 
Eating Concern -9.89*** 32.12 a < .001 < .001 2.65 
Restraint -6.61*** 52 < .001 < .001 1.80 
Weight Concern -7.49*** 52 < .001 < .001 2.05 
Shape Concern -9.08*** 52 < .001 < .001 2.47 
PEMS - Social -0.83 50 .411 .411 0.23 
PEMS – Conformity -4.20*** 30.17 a < .001 < .001 1.19 
PEMS – Coping -7.76*** 31.90 a < .001 < .001 2.11 
PEMS - Enhancement -3.29** 51 .002 .003 0.90 
FCQ -9.53*** 51 < .001 < .001 2.63 
Note. BMI = Body Mass Index; DASS = Depression Anxiety Stress Scale; EDE-Q = Eating 
Disorder Examination Questionnaire; PEMS = Palatable Eating Motives Scale; FCQ = Food 
Craving Questionnaire. 
 
a Degrees of freedom adjusted for unequal variances between samples. 
** p < .01. *** p < .001. 
 
Table 4 
 
Results of t-tests comparing the overweight/obese sample with the binge eating disorder 
sample 
 
 t df p Q Cohen’s d 
Age -0.94 36 .356 .356 0.30 
Education 3.04** 28.30 a .005 .007 -1.05 
DASS -6.25*** 30.37 a < .001 < .001 2.03 
Eating Concern -10.49*** 36 < .001 < .001 3.40 
Restraint -5.21*** 36 < .001 < .001 1.68 
Weight Concern -9.42*** 31.56 a < .001 < .001 3.05 
Shape Concern -7.99*** 28.23 a < .001 < .001 2.61 
PEMS - Social 1.37 34 .180 .213 -0.46 
PEMS – Conformity 1.20 34 .241 .261 -0.40 
PEMS – Coping -7.32*** 34 < .001 < .001 2.44 
PEMS - Enhancement -3.53** 28.77 a .001 .001 1.17 
FCQ -8.84*** 34 < .001 < .001 2.94 
Binge Frequency -6.76*** 18.22 a < .001 < .001 2.20 
Note. DASS = Depression Anxiety Stress Scale; EDE-Q = Eating Disorder Examination 
Questionnaire; PEMS = Palatable Eating Motives Scale; FCQ = Food Craving Questionnaire. 
 
a Degrees of freedom adjusted for unequal variances between samples. 
* p < .05. ** p < .01. *** p < .001. 
 
Table 5 
Differences in Eating Disorder Pathology, Food Craving, Eating Motivations, and 
Depression Between Participants with Bulimia Nervosa and Participants with Binge Eating 
Disorder 
 
 t df p Q Cohen’s d 
Eating Concern -2.28 45 .027 .099 0.69 
Restraint -0.07 45 .944 .944 0.02 
Weight Concern -2.50 42.76 a .016 .088 0.70 
Shape Concern -1.30 44.23 a .202 .444 0.37 
Binge Frequency 0.55 42 .588 .847 -0.17 
FCQ -0.14 43 .892 .944 0.04 
PEMS – Social -0.33 42 .745 .911 0.10 
PEMS – Conformity 2.96 40.19 a .005 .055 -0.88 
PEMS – Coping -0.51 29 .616 .847 0.41 
PEMS - Enhancement -1.49 29 .147 .404 0.26 
DASS -0.56 35 .577 .847 0.06 
Note. DASS = Depression Anxiety Stress Scale; EDE-Q = Eating Disorder Examination 
Questionnaire; PEMS = Palatable Eating Motives Scale; FCQ = Food Craving Questionnaire. 
 
a Degrees of freedom adjusted for unequal variances between samples. 
 
Table 6 
 
Descriptive Statistics and Effect Size Comparisons for Each Diagnostic Group on the FCQ Subscales 
 
 Lean Control 
N = 26 
Bulimia Nervosa 
N = 27 
Binge Eating Disorder 
N= 18 
Overweight/Obese 
N = 18 
Cohen’s d  
(BN vs LC) 
Cohen’s d 
 (BED vs OC) 
 M SD M SD M SD M SD   
FCQ – Intention to Eat 6.192 3.150 13.74 3.612 13.50 3.417 6.39 3.398 -0.25*** 2.09*** 
FCQ – Positive 
Reinforcement 
10.577 4.692 17.59 6.423 18.89 5.860 9.61 5.066 
-0.62*** 1.69*** 
FCQ – Negative 
Reinforcement 
5.115 2.046 11.15 5.005 9.61 3.600 5.56 2.975 
0.42*** 1.23*** 
FCQ – Lack of Control 9.654 4.335 27.89 7.371 27.89 6.342 9.89 4.028 0.92*** 3.39*** 
FCQ – Preoccupation 11.538 3.849 29.81 9.604 29.17 9.420 10.56 4.743 0.64*** 2.50*** 
FCQ – Physiological 
Craving 
9.692 3.642 14.48 5.177 14.44 3.761 8.94 3.796 
-0.45*** 1.46*** 
FCQ – Emotions 7.692 3.541 18.67 6.051 20.28 3.691 8.67 4.201 -0.05*** 2.94*** 
FCQ – Cue Triggered 9.538 4.207 17.44 4.209 18.22 3.797 11.06 4.917 -0.21*** 1.63*** 
FCQ – Guilt 6.077 3.224 15.15 3.393 15.44 2.572 7.22 4.138 0.23*** 2.39*** 
 
Note. BN = bulimia nervosa; LC = lean controls; BED = binge eating disorder; OC = overweight/obese controls; DASS = Depression Anxiety 
Stress Scale; EDE-Q = Eating Disorder Examination Questionnaire; PEMS = Palatable Eating Motives Scale; FCQ = Food Craving 
Questionnaire. 
 
*** p < .001. 
 
Table 7 
 
Results of t-tests comparing lean control sample with the bulimia nervosa sample on the FCQ 
Subscales 
 
 t df p Q Cohen’s d 
FCQ – Intention to Eat -8.10*** 51 < .001 < .001 -0.25 
FCQ – Positive Reinforcement -4.53*** 51 < .001 < .001 -0.62 
FCQ – Negative Reinforcement -5.78***  34.72 a < .001 < .001 0.42 
FCQ – Lack of Control -11.03*** 42.35 a < .001 < .001 0.92 
FCQ – Preoccupation -9.15***  34.40 a < .001 < .001 0.64 
FCQ – Physiological Craving -3.91*** 46.75 a < .001 < .001 -0.45 
FCQ – Emotions -8.09***  42.23 a < .001 < .001 -0.05 
FCQ – Cue Triggered -6.84*** 51 < .001 < .001 -0.21 
FCQ – Guilt -9.97*** 51 < .001 < .001 0.23 
Note. FCQ = Food Craving Questionnaire. 
 
a Degrees of freedom adjusted for unequal variances between samples. 
*** p < .001. 
 
Table 8 
 
Results of t-tests comparing the overweight/obese sample with the binge eating disorder 
sample on the FCQ Subscales 
 
 t df p Q Cohen’s d 
FCQ – Intention to Eat -6.26*** 34 < .001 < .001 2.09 
FCQ – Positive Reinforcement -5.08*** 34 < .001 < .001 1.69 
FCQ – Negative Reinforcement -3.68*** 34 < .001 < .001 1.23 
FCQ – Lack of Control -10.16*** 34 < .001 < .001 3.39 
FCQ – Physiological Craving -4.37*** 34 < .001 < .001 1.46 
FCQ – Emotions -8.81*** 34 < .001 < .001 2.94 
FCQ – Cue Triggered -4.89*** 34 < .001 < .001 1.63 
FCQ – Guilt -7.16*** 34 < .001 < .001 2.39 
Note. FCQ = Food Craving Questionnaire. 
 
*** p < .001. 
 
